Interstitial Oxygen in Si and Ge
Oxygen in Si and Ge is one of the very early examples of an impurity studied by vibrational spectroscopy. It has been well characterized experimentally and theoretically. However, the dynamics and relaxation channels of oxygen vibration is unknown, which can affect the reactivity of impurity, their diffusion and desorption rates.
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Thermal equilibrium Phys. 60, 3929 (1974) Density of Phonon States in Si and Ge Paolo Giannozzi, et al, Phys. Rev. B, 43, 7231 (1991) Three-Phonon Density of States in Si Γ 15' is the representation of the infrared dipole operator in diamond structure, which can be reduced to A 2u ⊕ E u .
The allowed transition into phonons must satisfy:
Decay Channels of Oxygen in Si and Ge Fano resonances are characterized by a pronounced minimum in the absorption spectrum at an energy where the transition amplitudes of the discrete state and the continuum interfere destructively.
---------------------------PRL 74, 470 (1995) However, even a symmetric line shape is also possible from the Fano effect if the transition to the phase shifted continuum is large.
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